deinstitutionalization 9, 18, [24] [25] [26] in spite of the debate following the Italian experience in closing down mental hospitals. The Italian Law No 180 of 1978, successively incorporated in a general health measure No 833, forbade the admission of any new patients to mental hospitals and required a review of all patients already in hospital with a view to discharge. According to the law, new patients have continued to be admitted only to psychiatric units in general hospitals. Studies have been conducted on inpatients followed up before or until the time the Italian reform law had been enforced, and indicated an excess mortality comparable to previous findings, but up to now no multivariate analysis has been performed.
The aim of this work was: a) to compare the mortality of patients in a psychiatric hospital in Central Italy at the time the Italian law reform was issued who were discharged into the community, with the mortality of patients who did not experience deinstitutionalization in absence of an alternative to hospital care; b) to follow up the long-term survival of the overall cohort of psychiatric patients and to analyse prognostic risk factors; c) to analyse differences in mortality rates between psychiatric patients and the general reference population.
METHODS

Cohort
The study was designed and conducted as an historical cohort investigation. When the deinstitutionalization law was enforced, 553 patients (352 males, 201 females) were living in the 'Santa Maria di Collemaggio' Psychiatric Hospital in L'Aquila (Abruzzo Region, Central Italy), which was at that time the largest of three mental hospitals in the Region (i.e. two public hospitals in L'Aquila and Teramo, and a private hospital in Chieti): other institutions, such as 'intermediate' semi-residential facilities were not available. All patients were considered eligible to enter the cohort. During the 3 years between the issue of the law and its being applied, efforts were made to transfer patients to new services or to families from the municipalities of origin. Even if the law provided a voluntary choice on the part of the patients, discharge partly reflected severity of disorders and the alternative placement options within the community. Faced with these opportunities, 198 patients (161 males, 37 females) opted for discharge from hospital.
Registry and clinical data of each patient were available from the archives of the hospital. The following variables were considered: educational level, marital status, length of hospitalization (defined as time from the first admission to the beginning of follow-up), diagnosis and discharge into the community. Because of the evolving psychiatric nosography through the decades of hospitalization preceding the beginning of the follow-up, it was impossible to use a standardized diagnostic classification. Diagnoses were categorized in our study in four major groups including: schizophrenia, affective disorders, mental retardation, other organic syndromes (mainly alcoholism, 24 out of 42 patients). Diagnosis was assigned according to the last available diagnosis on the clinical record. Where there was a somewhat generic clinical description of patient, clinical records were re-examined by a staff of senior psychiatrists, in order to propose a new diagnosis.
Follow-Up
The follow-up lasted from 1 January 1 1979 until 31 December 1993 for censored observations (i.e. for patients surviving at the end of the study), or until the date of death for failed observations (i.e. for dead patients). The assessment of survival status was carried out on the last known municipality of residence; patients had often moved to several different municipalities.
For the deceased, the cause of death was obtained directly from death certificates, or by means of record linkage between the file of the deceased patients and the national mortality file from the Italian Central Institute of Statistics (ISTAT). Causes of death were coded on the basis of the Italian version of the 9th revision of the International Classification of Diseases and Causes of Death (ICD-9). 27 Data Analysis There were 20 discharged patients (13 males, seven females) who were considered lost to follow-up because of missing general registry information: 12 of them had a last diagnosis of affective disorder, four of organic syndromes, and three of schizophrenia. Therefore the analysis was carried out for 533 patients with complete follow-up information.
Descriptive Analysis Categorical variables were described with respect to the distribution for sex and discharge status. Statistical significance of contingency tables was verified by the χ 2 test. Differences in age between groups was assessed by the t test.
Survival and Regression Analysis
Survival analysis was used to describe the global mortality of the cohort. Failure time analysis of prognostic factors was carried out both by univariate and multivariate statistical methods. 28 Univariate analysis (product limit method) was used to calculate 1-, 5-, 10-and 15-year survival probabilities in relation to six clinical and social variables. Cumulative probabilities of survival were adjusted by age, weighting the counts of alive and dead by the predicted relative hazards for the observations based on age. Differences between survival curves were assessed using the log rank test. Multivariate analysis was performed using the proportional hazards model, stepwise selection, after stratification according to age, on the 'dummy' variables obtained for each modality of the independent variables and for patterns of combined significant variables. Results have been expressed as conditional relative risk of death and 95% confidence intervals (CI).
Standardized Mortality Analysis
The analysis of mortality was carried out by calculating the standardized mortality ratios (SMR) and their 95% CI assuming a Poisson distribution of observed deaths 29 on the entire cohort as well as after stratification according to age, sex and cause of death. Person-time figures were calculated according to seven 10-year age categories (20-30, …, 80+) and three 5-year calendar periods (1979-1983, 1984-1988, 1989-1993) . As the catchment area of the hospital roughly coincides with the administrative Abruzzo Region area, the population of the Abruzzo Region (1981 national census) has been considered as the reference population, in order to calculate the expected deaths for the age-calendar strata. For those discharged into the community, 148 (43.6%) were males and 30 (15.4%) females: the difference between sexes is highly significant (χ 2 = 41.5; P Ͻ 0.001) and the relative risk of continued hospitalization in females is 3.73 (95% CI : 2.47-5.65) compared with males. This figure is probably related to the higher proportion of mental retardation in females. In fact, the proportion of discharged patients is higher Table 2 shows the age of subjects at time of deinstitutionalization. Data suggest that a lower mean age was maybe a factor in the decision for discharge from hospital in males, mainly in schizophrenic patients. On the contrary, non-discharged females had a lower mean age than discharged independently from diagnosis, even if it is likely that the mentally retarded (the main group in females, with the lowest proportion of discharge) may have been hospitalized at an earlier age than other diagnostic categories.
RESULTS
Descriptive Analysis
Survival and Regression Analysis
The cumulative survival of the entire cohort at 15 years of follow-up is 47.55% (standard error = 2.17). Table 3 shows the results of age-adjusted univariate analysis. The log rank test points out five factors significantly related to prognosis: length of hospitalization, educational level, marital status, diagnosis, discharge. Table 4 shows the results of multivariate analysis including in the model the variables significant at the univariate analysis. Two variables have an effect on survival; a length of hospitalization of more than 10 years and discharge from hospital into the community. Reliability of this model was verified by the global χ 2 value (χ 2 = 115.8, P = 0.0001). It should be noted that we have not found an increasing trend of risk related to an increasing length of hospitalization. Table 5 shows conditional risk ratios for six patterns derived from the two significant variables of the base model, after stratification according to age and sex. Non-discharged patients with shorter length of hospitalization have significantly higher death risks than discharged patients. The finding of lower death risk in the 'Ͼ25 years' than in the '10-25 years' length of hospitalization is confirmed for both discharge categories.
Standardized Mortality Analysis
The global SMR is 2.68 (2.42-3.07) for the entire cohort. Table 6 displays sex-age-specific SMR and their 95% CI. Mortality is significantly higher in the cohort than in the reference population for all age strata in males and for all but the last age strata in females. Table 7 displays sex-specific age-adjusted SMR, and their 95% CI for the main ICD-9 causes of death categories. An excess mortality was found both in males and females for circulatory, respiratory and undefined diseases. Excess mortality was found for infectious, haematopoietic, psychiatric, genito-urinary diseases and accidents in males and for nervous system diseases in females. A significantly lower SMR was found for cancer in males. Table 8 displays age-adjusted SMR for diagnosis groupings and discharge status. All groups show SMR significantly higher than the reference population. The highest figures belong to schizophrenic and mentallyretarded non-discharged patients. Global SMR figures confirm the findings of failure-time analysis, indicating on average higher SMR for non-discharged patients. Table 9 displays the age-adjusted SMR for three length of hospitalization categories; data confirm excess mortality for psychiatric patients across all the strata. DISCUSSION A critical evaluation of the experience with deinstitutionalization has been carried out in the USA 30, 31 and in the UK. 32 Attempts are underway to facilitate cross-national comparisons 33 and to develop reliable measures for comparative assessment. In Italy, the debate about deinstitutionalization has been emphasized after the reform law of 1978 that forbade the admission of any new patients to mental hospitals. An outline of international literature concerning the Italian experience could offer enthusiastic support 34, 35 as well as sharp criticism, [36] [37] [38] [39] particularly with reference to the 'political correctness' of the law and the practical implications for health services and community.
Although the epidemiological analysis of mortality of mental patients holds theoretical and practical interest, few studies have been conducted in Italy aimed at describing the excess mortality reported in the literature and no one up to now has used a failure time approach for the analysis of prognostic factors. The multivariate analysis carried out in our study suggests a key role for length of hospitalization and non-discharge in increasing mortality, so shaping a main effect of institutionalization on excess mortality of psychiatric patients.
The multivariate analysis displays a higher relative risk of death in 'long-stay' versus 'short-stay' patients, but we have not found a trend of increasing risk related to an increasing length of hospitalization. This surprising result may be explained by the nature of the cohort. In fact, the hypothesis of independence of the effect of the length of hospitalization from age may be derived from the fact that such a cohort is necessarily cross-sectional, so that a selection bias operates by a higher probability of including healthier patients. In other words, patients with longer hospitalizations (Ͼ25 years) are 'naturally' selected as being more resistant to the effects of the determinants of death. Moreover, this result suggests that the effect of institutionalization is independent of age; in fact, younger patients experience shorter hospitalization times but have higher mortality rates. The independence of the effect of age is also demonstrated by the age-standardized SMR for length of hospitalization (Table 9) , constantly significant across all the strata. In fact, a lower age at deinstitutionalization may have influenced the decision for discharge from hospital, but only in males. As shown in Table 2 , age varied by diagnosis and this is likely to have affected results of length of hospitalization in relation to death. Moreover, physical health status and social connections probably had an influence on the decision to discharge. This may be a weakness in the study design, but it does emphasize the importance of local intermediate services in increasing duration and quality of life for psychiatric patients, in relation to the public health decision to close down mental hospitals. Other Italian studies 9, 18, 26 suggest that deinstitutionalization in itself does not contribute to diminishing excess mortality in discharged patients. On the other hand, our data suggest that a combined role of length of hospitalization and discharge may in some way determine a pattern of higher death risk, irrespective of diagnosis.
The increased mortality of psychiatric patients of 2-5 fold relative to the general population described in the literature, may be considered a multifactorial finding. 9 Our results confirm the major findings concerning global excess mortality. Mortality is roughly similar in men and women. Age is strongly associated with mortality: in particular a strong excess mortality has been shown (Table 4) in the age group 20-39 both in males and females. The high SMR may be explained by figures of expected deaths lower than 1, nevertheless the need for systematic follow-up and particular care of younger patients is apparent.
In the general population mortality is known to be higher among those who have never been married. 17 However, the controversial findings in the literature 11, 22, 40 demonstrate how difficult it is to discriminate risks related to patterns of marital status. Findings from univariate survival analysis of our data show a significantly lower survival for married patients, but these data were not confirmed by the multivariate analysis. Few authors have considered educational level as a risk factor 11, 19 obtaining controversial results. Although survival analysis of our data shows an increasing survival rate in patients with higher educational levels, this finding has not been confirmed using a multivariate approach. Interpretation of these data still remains difficult.
Excess mortality has been confirmed in the literature for patients from all diagnostic groups, with respect to the general population. Diagnosis of schizophrenia is related to a death rate almost twofold higher in patients than in the general population. 6, 41, 42 Diagnoses of organic cerebral syndromes, 43, 44 alcoholism, and drugabuse 6, 40, 45 are strongly related to higher death rates. Reasons for excess mortality in depressed patients have been investigated with respect to behavioural and environmental factors. 46 SMR obtained from our data (Table 8) for diagnoses are totally consistent with the literature. On the other hand we attempted, in the internal analysis of the cohort, to point out specific diagnoses as determinants of death. Although the univariate analysis suggests a possible risk related to diagnosis of organic syndromes (consistent with the well-known lower survival of alcoholics), the final multivariate model does not include any diagnostic category.
The analysis was extended by correlating mortality with cause of death, controlling for age and sex. Table 7 shows an excess mortality in both males and females for circulatory, respiratory, digestive diseases, and accidents, consistent with previous findings. The finding of surprisingly high SMR for undefined diseases have to be analysed in different ways. If in itself it represents a possible indicator of the uncertainty of death certificates, on the other hand it emphasizes the significance of SMR obtained for other causes of death. In fact, if deaths from undefined diseases were correctly classified, a higher number of observed deaths would be assigned to defined cause of death categories and we might expect higher SMR for these categories.
An unsolved problem is the association between psychiatric disorders and death from cancer. Some authors 6, 11, 18, 22, 40, 47 found a small increase; others 48 did not find any difference; while others 43, 49 found a diminished frequency of cancer in psychiatric patients, suggesting a possible protective function of mental illness towards cancer. Mental illness could reduce the negative influence of daily life stresses related to cancer. Moreover, we have to consider the role of environmental and occupational exposures in cancer risk as an alternative reason why long-stay psychiatric inpatients (possibly unexposed to occupational risk factors) may have lower cancer death rates. In general, cancer is more frequent in women and younger patients, 7, 17 whereas in patients with affective disorders, cancer would be more frequent in older male patients. 50 Our data show a significantly lower SMR for cancer in males (95% CI : 0.18-0.92), but not in females. So our contribution to this debate is clearly interlocutory. Perhaps a longterm follow-up of mental patients attending general hospital psychiatric wards or outpatient clinics could offer more evidence than studies conducted in the setting of a psychiatric hospital, where diagnoses of cancer as well as of other common diseases are facilitated by continuous monitoring of patients.
In conclusion, mental illness is a condition that produces conspicuous excess mortality compared with the general population. This study, consistent with the literature, found this excess mortality to be concentrated in younger patients, and highlighted the unfavourable prognostic role of length of hospitalization on mortality. This is one of the few studies that attempted to evaluate by a failure-time approach the Italian experience after the deinstitutionalization law was passed. Although definitive inferences cannot be drawn because of the relatively small sample of patients, our study suggests the existence of a main effect of institutionalization on the survival experience of mental patients. We may hypothesize that long-term follow-up of non-institutionalized patients could offer indications for new preventive strategies, for setting up new psychiatric services and for improving the duration and quality of life of mental patients.
